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DoclcetNc. 55046(70207) 
IN THE TJrin-EDSTATO PATENT AND TRADBMAKK OFF CE 

APPIiCANT(S): T. C. Walsh, et aL EXaI^INER: KL M. Iter 

SERIAL NO.: 1.)«>X7^24 GROUP: 1652 

/ 

iga^: Eecctnb^ 15, 2001 

Tsra?. MEIHODS FOR PREPARATION OF MACROCYCUC 'lOLECULES 

AND MAa%OCTaJCMOIJSX:UI£S PREPARED THE ©BY 



Man Slop: Amo^toesit 
OmuiussSoiia' for Patents 
P.O. Boot 1450 
AJexandria, VA 22313-1450 

SIR: 

DECLARATI(»f tJNDER37 GFR 1,131 
Tbc undeisdgnec declare as follows: 

X. We ate c«>-mvesntois of the above-identified application assigned t • the President 
and Fellows of Harvard CoUe^. 

2 Prior to September. 2000, we had reduced to practice reactions pn Jaring 
macrocyclic molecules l>y contacting a excised thioesterase CTE) <toraain with a s ..bstiate that 
contained a nucleopMlc and an activated acyl residue. 

3. Prior to iJeptember, 2000, we had reduced to pracdce macrocycUz ition substrates 
for^e in preparing inacrrocyclic niolecules that contained a nuclfeopbile and an a :dvated 
thioester group. It1 

4. Prior to .September. 2000, such macrocycUzation substrates had bi «3n contacted in 
an aqueous media with » purified excised TB domain under condidons conduciw to macrpcycle > 
formation. As evidence thereof, attached as ExhiHt 1 are selected portions of a c isclosure of the g 
subject matter of the al»ve-identified application. The disclosure attached as Ex nbit 1 was = 
generated, and actual e? perimental work disclosed therein was performed, prior r : . September, > 
200O. Portions of the d sclosure attached as Exhibit 1, including specific dates, \ iive been W 
removed. fTI 

O 
O 

1^ 



GO 

m 

^3 



JUN-30-2004 13:59 



HMS OTL 



6174322788 P. 03/11 



U.S-S.N. 10/017324 
Page 2 



5 We hetety furtfagar declare thai ail statements maOft hei»in are of o» .: own 
taowleie are itoeaiMl hat aUstatOTieais made (»Jn^ sved to be mie, 

and fitt^ that these stj temeuis are made with toowledge that ^^J^se i tte^ts and 
the like so made are punishable by fine or impasonment. and that such wiJlfal fel : s stotemeots 
may jeopardize the valicity of the abow^idemified application or any patent issu« .1 fhereoii. 



Dale:. 
Date:. 
Date:. 
Date:, 
Date:. 
Date: 




JfohttW.Ticaugw 



Rahul MKohli 



HenningD.Mootz 



M<^ained A. Marahiel 



Christopher T.Walsh 



DiikSchwaxzer 



Michael D.Burioxt 



BOS2jl42602J 
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Dock' I No- 55046(70207) 

IN THE UNITED STATES PATENT ANI) TRADEMARK IFFICE 

APPUCANT(S): T. C. Walsb, et al. EXAMINER: I . M, Kexr 

SEFIALNO.: 10^017,324 GROUP: 1:52 

fUUEO: Decenibff 15,2001 

POR- METHODS FOR PREPARATION OF ^CRO W M^^^UI^ 

AND MACROCYCUC MOLECULES PREPARED IHEREBY 



Mail Stop: Araendinent 
Commlssioiier fbr Intents 
P.O. Box 1450 
Alexandria, VA22313-1450 

SIR: 

DECtARATION UNDER 37 qm J.131 
The undersigned dedate as fottows: 

L Wearea^-inventorsoftheabove^identifiedappUcatiottassi . ted to the President 
and Fellows of Harvard College. 

2 Prior to Swtember, 2000, >w& had reduced to practice reacti. {5 prepati^ 
mac.ocycHcnH>leculesbycontactingaexd5edtMoesteraseCTE)doB^^ . h a subsuate that 

contained a nucleopMle and an activated acyl leadne. 

3 Prior to September, 2000, we had reduced to practice macn lyciizatioii substrates 
for use in preparing macrocycUc molecules &at contained a nudcophilc at ! an activated 
thioester group. 

4 Prior to September, 2000, such roacrocyclization substrales : ad been contacted in 
^ aqueou. mediawith apurified excised T£ doi^ under c^lioi«ca» 

fonnation. As evidence thereof; attached as Exhibit 1 aie selected portion a disclosure of the 
subject matter of the above-identified application. The disclosure attache, ts Exhibit I w^s 
generated, and actual experimental woric disclosed therein was perfoimed t nor to September. 
2000. Portions of the disclosure attached as Exhibit 1, including specific i tes. have beco 
removed. 
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5 We herdnr further decla«: that all statements made h^ina« ' ^ °f o be true 

and 1 &lse Satemeots 

theBkesottia<teareimnisWeJ,y^J»^^ «ucd thereon, 

ta^ jcopanSzp 4e vaUdity of fee above-identified ^hcauon or any 



Date: . , ^ Trauger 

Date:_^i2aMi_ ^uiM.Kohli 



— — — Henping D. Moo» 



J^*^'- — " MohainedA.Marahie 



Date: — Christopher T. Walsh 



— ' Dirk Schv«.rzer 



Michael D.Burkait 
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Docket 55046 (70207) 
IN im UmTED STAIBS PATENT APn> TRADEMARK OmCE 

APPLICANTCS): T. C. Waist el al. EXAMINER: K, M. Ken- 

SERIALNO.: mmTA OKOUB: 1652 

pnJED: December 15,2001 

for: MCTHODS for 

SeCULES ^ MACROCYCUC MOLECUl^S 

¥RE>^ASBD THEREBY 



MaO Stop: Amendnient 
ComOiissiODQr for Patents 

P.O. Box 1450 
Aicscandria. VA 22313-1450 

SIR: 

1>ECLARATI0PI UNDER 37 CFR 1 J31 
Xbe undeisigned dec^ as follows: 

1 . We «Mnvcn1ois o f ^ abovfr-idcntilfed plication assigned to the Pjeadent 
and FeUovvs of Harvard College. 

2. Prior to Septonber, 2000, had ftJduced to piac^ 

macfocydic inolecuJ.es fry contacting a ejfdsed 4io esteiase (IE) domain with a substrate that 
cootaiDBd a nudeopJuIe and an activated acyi residue. 

3 prfor to September, 2000, wb&d reduced to pxactiw 

for use iiiprepaiBg macrocydic nioleculcstfaflt contMwda nacleopbile and m activated tboester 

group. 

4 Prior to September, 2000, such n>acrocycltzation$abstr^ 
anaqueousmediaMatbasnmfiedexcisedTEdamamundercondiJo^^ 

AscvideTKaLreof.atlacheda$Exhibitlareselectedportions 
saly-ectaianeiofU»eabo^entifiedapplicatioa. disclosureartachcd as EKhibxU^^ 
geoUted, and actual experimeiMvvoikdiscJosedtherem September, 
2000. Portions of fiic disclosure attached as Exhibit U including q»ccific dates, have been 
lemoved. 
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5 We her^y further declare that all stateroents made hcre^ 
knowIedM axe ww said Aat aU stateroeitts made oq inforwation awJ beUef are behW to be xxmc, 
and further tJiet fbesc statsnents are made withihe knowjedfie tbal wUlM false statement* and 
the like 5o made are punishable by fine or imjaisonmeia, and that such willfiil felse statements 
niayjeoparftze the vaKdity of fhe above-ide«ified appUcation or any patent issued thetcon. 



Dale:. 
Date:. 



Date:. 
Date:. 
Date;. 



JohnW.Tiaoger 



Rahid M. Kohli 



HnmmgD.Mbotz 
Date: Yr}'(^^?nO<f ..^Mlh£^ 




Christopher T.Walsh 



Didi Sk;h«»ize£ 



MicbaelD.Biukart 



fiOS2_442602.l 
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5. We hereby further declare that all statements made herein are of our own 
knowledge &k true and that all statements made on information and belief are believed to be true, 
and further that these statements are made with the knowledge that willful felse statements and 
file like so made are punishable by fine or imprisonment, and that such willful false statements 
may jeopardize the validity of the above-identified application or any patent issued thereon. 



Date:, 



John W. Trauger 

Date: 



Rahul M. Kohli 

Date: 



Henning D. Mootz 
Date: ^ ■ . ■ : ....v ■ 



Mohamed A. Marahiel 



~ Christopher T. Walsh 



Date: 



Dirk Schwarzer 

Date: 



Michael D. Burkart 
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5. We her^y further declare that all staiemttits made herein are of our own 
krvowledge are inie and that all ^temetits made on inftmtiation wd belief are believed to be tnie, 
and further that these statements are made with the knowledfpe that willful foke statements ^d 
tfie like so made are puntshabfe by fine or imprisonment, and that such willful false statements 
may jeopardize the validity of the above-identified applic^on or any patent issued thereon. 



Date;. 
Date!. 
Date: . 
Date:. 
Date:. 



Date:- 



John W. Traugcr 



Rahul M. Kohli 



Henning D. Mootz 



Mbhamed A. Marahiel 



7 niJL ^u, 



Christopher T.Wal 




Michael D. Buikart 



&OS2_442«02.> 
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Docket No. 55046 (70267) 
m THE TJNITED STATES PATENT AND TRAPEMARK OFFICE 

T.C: Walsh, etaU EXAMINER: K.M.KeiT 

10/017^24 GROUP; 1652 

December 15^2001 

METTHODS FOR PREPARATION OF MACROCYCIJC MOLECULES 
AND MACROCYCUC MOLECULES PREPARED THEREBY 



Mail Stop: Antendn^t 
ConuDossSoim' for Psl^sfs 
P.O. Box 1450 
Alexandria^ VA 22313-1450 

SIR: 

DEGLARATldN DNi>BR 37 CFR 1.131 
Tlie undrasisaed declace as foUows: 

I. We arc cO'iav«it(HS of the above-itoitified application assigned to ib» President 
and Felloe of Harvaid College. 

Z pjior to September. 2000. we had reduced to ptacliw reactions {a^p^ 
maciocyclic molecules by contacting a excised tMoesterase (TE) domain with a substrate ihat 
contained a nocleophile and an activated aic^ leadne. 

3. Prior to Septeoiber, 2000» we Iiad lednced to practice mactocyclization sobstiates 
for use in jaeparijag macrocycHc molecules that contained a nucleopWle and an activated 
thioester group. 

4. Prior to Septanber, 2000, such maarocyclization substrates had beoj contacted in 
an aqueous media with a petrified excised TE domain under conditions conducive to macrocycle 
fbimatioii. As evidowe fiiereo^ attached as Exhibit 1 are selected portions of a disclosure of the 
subject matter of the above-identified application. The disclosure attached as Exhibit 1 was 
generated, and actual ^cpetxmental work disclosed diereia was performed, prior to Septexuber, 
2000. Portions of the disclosure attached as E>chibit I , including sped&c dates, have been 
removed. 




APPUCANT(S): 
SERIAL NO.: 
FQJBD: 
FOR: 
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5. Weher^y&uiherdecI^fiiataU£la£emenlsm^ 
knowledge are true and ti^t an statements: made on infoma&on and belief are believed to be true, 
and further that &ese statements ax^ mad^ wilb ihe knowledge that willful &l3e statemeoxs and 
like so made are punishable by fine orimpxisc^ent, and thst such willfid &}$e statements 
may jeopardize the validity of the above^ideatlSed ^licaiion or any patent issued thereon. 



Date: 



JohaW^Txauger 

Date: 



RahnlM.Kohti 

Date: 



H&niaingD.Moolz 

D$le: — 



Mobamed A* IVDaxahi el 

Date: ^ - 



Christopher T, Walsh 

Date: — 



DiikSchwaaer 

Date: 
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EXHIBIT 1 
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y = 0.025952 + 0.058445x R= 0.99847 
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Sotebobk file is' "TLP1.NBK*\ ■ ..... 
Target Peptide: length =10, MW = 1288.521 

MH2-BND-Phe-SPC-Pro-SPC-*DC-Phe-SPC-PhG-SPC-Asn-SPC-Gln-SPC-Tyr- 
SPC- DC-Val-SPC- DC-Orn-SPC-Leu-COOH 

support substitution s 0.750 meq/g •/ 0, v^k /71,,a.o^ 

support quantity = 0.400 g I {p^dCdi -.^^ii^ri^'f^ 

Excess amino acid 3.000 x -/ 

Peptide Quantity = 0.300 mMoles f>.*)v^v^^^ l^^^"^ 

Theoretical Yield = 0.387 g ^^^^ > ^ ZVi^i^ 

Starting Support: PMOC-Leu-Peptide-Acid 

Cycle AA Proto Time Derivative Grains mL Vial 

22) SPC N 00:07:50 System Preparation 0 . OOP 1 

21) Orn B3* 00:50:10 Fmoc-L-Orn ( Boc ) -OH ^g5T409\ 3.4 2 

20) DC H3* 00:35:10 Double Couple ^ ^309] 3.4 3 

19) SPC J 00:09:15 N-Acetyl imidazole 0.099 3.1 4 

18) Val B2 00:50:10 Fmoc-L-Val-0^ *^ \hX. vCOMgi^ 3.5 5 

17) DC H2 00:35:10 Double Couple %a*j55J 3.5 6 

16) SPC J 00:09:15 N-Acetylimidazole , ' 0.09J L. 3.1 7 

15) Tyr 33* 00:50:10 Fmoc-L-Tyr( tBu)-OH Thy- ■ 4121 3.4 8 

14) SPC J 00:09:15 N-Acetylimidazole ° ^0.09 9. 3.1 9 

13) Gin B2> 00:50:10 Fmoc-L-Gln(Trt )- OPfp ^ <&,Jv^)65lIl|) 3.7 10 

12) SPC J 00:09:15 N-Acetylimidazole 0.099 3.1 11 

11) Asn B2_ 00:50:10 Fmoc-L-AsnC Trt )- OPf P*" ^ ^^vv..^oT6iS 3.7 12 

10) SPC J 00:09:15 N-Acetyl imidazole 0.099 3.1 13 

9) Phe B3* 00:50:10 . Ptnoc-D-P'he-OH t>-f^"5?OilJ 3. 3 14 

8) SPC J 00:09:15 H-Ac6tylimidazole ' JOJiaS 3.1 15 

7) Phe B3. 00:50:10 Emoc-L-Pfae-OPf p ^ . 3.5 16 

6) DC H2 00:35:10 Double Couple *^*^gr^§] 3.5 17 

5). SPC J 00:09:15 M-Acetylimidazole 0.099 3.1 18 

4) Pro B2 00:50:10 Pmoc-L-Pro- OPf p ^ ft^o^.4S3\ 3.5 19 

3) SPC J"^ 00:09:15 N-Acetylimidazole XT.mT 3.1 20 

2) Plie B3* 00:50 : 10^oc»^-D-Plie-OH <^'2.§^»> To^-i'?\&Ba:^ 3.3 21 

1) END G 00:07:15 Pinal Cycle ^-1^^ 0.000 22 

Minimum loop size s lo mL 
Installed loop size s 10 niL 

Estimated time required for synthesis completion: 10:46:05 ■ 

Estimated Seagent consumption and requirements for synthesis completion: 
consumption required 

ttp Main Wash 770 mL 870 inL 
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Deblock 
Wash 2 
Aux Wash 
Syringe 2 
Syringe 3 
AAM Wash 

Synth Waste 
SPl Waste 
AAM Waste 



229 mL 

31 mL 
61 mL 
34 mL 
24 mL 
200 mL 

819 mL 
56 mL 
477 mL 



329 mL 
131 mL 
161 mL 
46 mL 
36 mL 
300 mL 
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Seqgence 



MW (TFA salt) M+H (calc'd) M+H (observe 



(IP-SNAC 

nP-Ml-SNAC 

rLP-M2-SNAC 

rLP-M3-SNAC 

aP-M4-SNAC 

rLP-M5-SNAC 

rLP-M6-SNAC 

3LP5-SNAC 

3LP10-SNAC 



DPhe-Pro-Phe-DPhe-Asn-Gb-Tyr-Val-Om-Leu 1617.7 

Phe-Pro-Phe-DPhe-Asn-GIn-Tyr-Val-Om-Leu 1617.7 

DAla-Pro-Phe-DPhe-Asn-GIn-Tyr-Val-Om-Leu 1541.6 

DPhe-Ala-Phe-DPhe-Asn-GIn-Tyr-Val-Om-Leu 1591.7 

DPhe-Pro-Phe-DPhe-Asn-Gln-Tyr-Val-Qm-Ala 1575.6 

DPhe-Pro-Phe-Asn-GIn-Tyr-Val-Ora-Leu 1470.5 
DPhe-Pro-Hie-DPhe-Asn-AIa-Gln-Tyr-Val-Om-Leu 1688.8 

DPhe-Pro-Val-Om-Leu 918.0 

DPhe-Pro-Val-Om-Leu-DPhe-Plro-Val-Om-Leu 1602.7 



1389.7 

1389.7 

1313.7 

1363.7 

1461.6 

1242.6 

1460.7 

690.4 

1260.8 



1389.7 
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Name 




Abs<280nin> 




Name 




• 

Abs<280nm> 


1 


TLPMl 


#1 • 


0.23282 


8 


TLPM4 


#1 


0.23152 


2 


TLPMl 


#2 


0.23330 


9 


TLPM4 


#2 


0-24377 


3 


TLPM2 


#1 


0.22852 


10 


TLPM4 


#3 


0.25348 


4 


TLPM2 


#2 


0.23761 


11 


TLPM5 


#1 


0.19374 


5 


TLPM3 


#1 


0.15737 


12 


TLPM5 


#2 


0.19859 


6 


TLPM3 


#2 


0.16524 


13 


TLPM6 


#1 


0.10589 


7 


TLPM3 


#3 


0.16367 


14 


TLPM6 


#2 


0.10917 



1 I 



Overlaid Spectra: 



1 i GLPGLPlT 
r~J GLPGLP#2 
ignore 




# Name 



Abs<220nm> 



Abs<240ain> 



Abs<250nro> 



Abs<265nro> 



1 GLPGLP #1 

2 GLPGLP »2 

# Name 



3.12700 
3.09230 



1.62520 
1.59180 



3.08120 
Abs<280ran> 



1.57790 
Name 



0.72974 
0.71129 

0.70647 



0.16068 ■ 
0.15603 
11^31 ) 5 - 



0.15559 



Abs<280nra> 



1 GLPGLP #1 

2 GLPGLP #2 



3.6455E-2 
3.4674E-2 



3 — d r gaoie 
4 



3.D021C J - 



3.5275E-2 



j Stoc^ ,Ky-»ltoOHM '^sq;.>^ [ 



iUPl 



I i 



! I 



: i i : ; i : ' ; ;• ! i ~ 1"" : : '"^ 



i i 



J I 



4- 



"■'I 



J L 



! 1 




1 T 



] ; 1 ! ; — j 1 1 1 i ! : j » — n 1 i » ~ 



iL\. U ibA 



! I 



I 72i 



: • i 

: ! 
i » 


. ; , : ^— 1 : 1 1 . 


t 


1 i ? 
1 I 

■i 1 i 










i 

i 


1 1 ! . 1 1 : 1 , : 1 




' ; ; ' ! 

i 





Table 1. Sequences of peptide-SNAC substrates, kinetics 
cyclic peptide products (SNAC denotes N-acetylcysteamine 



of TycC TE-catalyzed peptidc-SNAC cyclization« and exact masses of 
thioester). ^ aa itsx 



Peptide-SNAC Substrate* • 




Cyclization 




Cyclic F^tide 


(tniD*') 






(calculated) 


M-I.H 
(observed) 


TLP 


DPheProPheDPheAsoGInTyrValOmLcu-SNAC 


59 ±n 




21 


1270.7 


1270.7 


DFIF 


PheProRicDPheAsnGJnTyrValOmlicu-SNAC 


<0.05t 






1270,7 


not detected 


dFIdA 


DAlaProRieDPhcAsnGInTyrValOraLeu-SNAC 


<0.05t 






1194,6 * 


not detected 


P2A 


DPheAJaPheDPheAsnGtoTyrValOmLeu-SNAC 


57 


3 


20 


1244.6 


1244.4 


F3A 


DPheProAlaDPhcAsnGInTyrValOmLcu-^NAC 


47 


6 


8 


• 1194.6 


1194.7 


dF4dA 


DPhfiProPheDAlaAsnGlnTyrValOrDLeo^AC 


105 


6 


16 


1194.6 


1194 J 


N5A 


DPheProPheDpheAlaGJiiTyrValOniLeu-5NAC 


30 


6 


5 


1227.7 


1227.8 


Q6A 


DPheProPheDPheAsnAlaTyrValOinLeu-SNAC 


33 


4 


8 


1213-6 


1213.7 


y7A 


DPheProPbeDPheAsnGlnAIaOniJLeu-SNAC 


43. 


15 


3 


1178.4 


1178.8 


V8A 


DPheProPheDPheAsnGlnTyrAlaOmLeD^NAC 


49 


9 


5 


1242.6 


124Z6 


OPE 


DPheProPheDPbeAsnGlnTyrValGluLeu-SNAC 


0.5 


56 


o.oi 


1285,6 


1285.6 


LlOA 


DPheProPheDPheAsnGlnTyrValOmAla-SNAC 


15 


6 


3 


1228.6 


1228.7 


TLP9 


DPheProPheAsnGlaTyrValOmLeu^NAC 


4 


6 


0.6 


1123.6 


1123.8 


TLPll 


DPheProPheDPheAsnAIaGIoTyrValQinLeu-SNAC 


49 


20 


2 


1341.7 


1341.4 


GLPIO 


DPheProValOraLeuDPhePraValOmLeu-SNAC 


12 


5 


2 


1141. 7 


U41.g 



♦Residues that differ from those in the wild-type substrate TLP are in bold type. tLower limit of detection. 
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